SO 137 €84 



ce Oil 270 



IlDTHOI 



IMS PBICl 
DisCllPTOlS 



Chedhila^ lichara a.j Gordon^ Traoej 
Storage-Batriaval Inalyeis of P M^refl-lasoeiata 
acgeisitian* 
76 

21p*i Paper presenttfl at the l&nmal ConTOntien of thm 
Imerlcan Psichologioal issociation |8ftthr Washington ^ 
D*C, September 3^7^ 1976) | Hot available in hard eopf 
due to marginal legibility of original doonment. 

BF-fO*83 Pins Portage* HC Hot available fros ID13* 
^IssociatiTe learoingi *cognitive ProeeMesi 
^Inforaation Processings learning Processes i 
Learning Theories I *Paired iMooiate :Learnisg| 
Patterned fiesponsesi pajcholoflml Stmdiesi leaeareh 
Projectej ^Serial learning 



IBSTBICT I 

A study wae performed to investigate the storage and 
retrieval dynamics that occur during paired-assooiate -aogaisition by 
means of the storage-retrieval Mparation teohnigme discussed 
recently by Chechile S Meyer (1 976) . tthlrty sabjeets learned an 
18*item paired^associate list to a criterion^ of three perfect trials. 
In the test phase of each trials the pairs were randomly tested with 
either a recall^ old or distractor recognition test cue* Analyses of 
the storage and retrieval fundtions for both the forward and backward 
learning curves indicated that, paired*associate aeguisition >is 
characterized by statistically independent improvements in both 
storage and retrieval, (luthor) 
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CO Storane'-Retrlcval Analysis of Palred-AsKDci.^tc Acquisition 
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A wt?ll«knoKn fact of nalrefl -associate (PA) learninn is that repetition of 
nnirs reBiiltR in a nrnrlun 1 , nenat i vely-anctil era ted acauisltion curve In regard 
to the prababilicy of corrnet recall, 9^, therej nf course, eKi^ts a number of 
differinr; thoorios as to what psychological processes and staples that occutf In 
l^A acqulBltlnn (s^. Underwood ^ Sqhultz, 1^60; ?tartln, l^h7: Grecno, 1970). 
The current research set out to investli^^a te the underlyinR storaj*e and retrieval 
cliaTic^B that occur with PA acquisition* Tho current research thus involves a 
verier A ligation of the storage-retrieval separation technique recently developed 
for the Brown-Peterion task (Chechilo, 1973| Chechile S Butler, 1975| Chechile 
(t Jleyers 1976)* The separation procedure enables the probability of correct re-* 
/ call^ ft , to be uniquely factor^ Into two other aomponents for a modified PA 
.-y task. One component, 9^, is identified with the probability of sufflelent ator- 

ane of the list, and the other component ^ ^ is identified .with the probability . 
of suficesgful retrieval when the information li stored sufficiently* In essenca, * 
the procedure provides for standardised and prevlouily validated measures of 
^ storage and retrieval that apply for each subject and for each trial. 

In terms of the task, the data structure Illustrated in figure 1 Is require 



for each subject In order to apply the separation technique* The randbh^ntar- 



Insert figure 1 about here 



mixing of the recall ai^ recognition test cuaa is a necassary step in order to 

'if. ' ^, 

assure tha hdmoganaoui proaasBlng for both tast euas- 
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miie it BQBmB reasonable that both storapa and retrieval can cQntinuQualy . - 
vary in atrength or ef f eatlveness^ It ts convanient to dichotomize both fae tors. 
Storage will be dichototnizefl as either sufficitmt or Insufficient* Fractional 
stora^.e w no InforTnation will he CTOuped and eharacterl^ed as Inauff Iclant , mtmm 
in both cases the subjects would not liave recalled the enttfo tarp,et item* Thus 
on any trial, the subject either 1ms sufficient or insufficlnnt storar,e concern- 
Inn the tarf^et Informtion* Now acronm many trials the proptirtion of tlmaa th^t 
the subject sufficiently stores the target Information will be defined aa the 
probability of storage* Notice that the question of what is stored Is not being 
addressefl here, but just the question ^ "how frequently was sotnethlng Bufficlsntly 

stor^?" ^ 

Given that sufficient atorase has occurr^ on a trials then retrlOTal can 
be dichotomize into successful reCtleval of all of the stored InforTOtion and 
unsuccessful or incomplete retrieval. Across the trials where there is Bufficlent 
storage the proportion of times that the subject successfully retrieves the in- 
forMt Ion will be defined as the probability of retx*ieval* nbviously the 
probability of correct recall, 9^ , is Just egfl^, since correct recall requires 
both euffielent storage and successful retrieval. 

The probablllstie task analysis of the old recognition test trials Is Il- 
lustrated in Figure 3 as a tree dlagrain. It Is assuifiel ttet when the gubjMt 
has suffielenc sfcorase, at the time of testg than the subject will give the "y^s 
3" response wharo the "3" rating denotes hlghent confidence, tflnen th^tm Is in- 
sufficient storage then there way be KueBBlng procesBes involve . Ttia proportion 
of trials that the subject correctly gives the "yes" response when there ts In- 



■ i sufficient Btorage is definrt as 0^, the guessing probability for oU leeognltldtt. 



% t^Ha ^Afin^ resnonscs as shown 
^ A Ck ft sTid ft/ correspond to cne ratiuh tesi^wk*- 
Tha parameters Wj^, ©2» 3 4 cut^^-H 
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Figure 3* 



The «.k .«.lysls for dl«r.ctor recognition is lllustratod In Figure 4. 
Because gu.s.ln. processes shouK. be different for discrae.or a, compared Co • 
old recognition, a different -uesslnf, parameter, is enployed. Mao, since 
there could be different ratinr. processes. 85. e^, 9; and 85 are Introduced. 
Finally, it should be pointed out that the same storage parameter appears on 
recall, old recognition, and dlstractor recognition trials. This assumption 
is reasonable since the recall and recognition test trlaU.are to, be randomised 
throughout the experimental session so as to Insure that the subjects will have 
no-clue prior to the testinE ti.e as to the type of test procedure that will be 

used on that trial* 

lastly, in order to check for retrieval difficulties in recognition, an- 
other task analyi. tor dl.tr.ctor r«osnitlcn can b. «<.min.d. thl. probabil- 
istic task analysis is shown In figure 5 Involves a reco^ition-retriev.1 

paratneter , Q^j, • 
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Th. tre« diagram «h»vm in figure 5 Is the .ost ease since, when 6,, - l 

is the cas. «hovn in figure 4. Th« reeuUin, a«l^«ion enuaUons £« this 
,e««al case ar. shown in figure 6,. Finally, an e>ppl« of a typieal -ssparatioa 
for a subji^t investigate by Chcchlle a973) IS 8h«^ 1" ^ , 



Insert figures 6 and 7 about here 



The date* nj^, n^j^ . . . n^f^l n^i t » » ^26* whleh these distributions 

vera haB&i are resp^tively 53,27; 0,2,76,0,1,1; 1,3,0,0,1,75. Notice that 

each dlotribytlon Is a stparate unimodal function. Also the standard deviations 

of e and 9 are respectively .027 and -061. Thus, for the above example , the 
s r - 

correct reaall measure of 51/80 or M is uniauely factorable into « *93 and 

© ^ .71 such that ftv, • 9^ * .66, 
r & r 

One important result qonc^ning the validity Issue has been the data on 
the indeDendence of the storage and retrieval components of r^all. For axainple 
nerrein (1976) has foun^that some Independent variables only affect the retrle-- 
val measure. Also, Chechile (1973) , Cheehlle ^ Meyer (1976), Chechile & Butler 
(1975), and Gerrein (1976) have typically found that even when both storage and 
retrieval measures significantly cfonge In Che same dlrectipn, these changes 
are statistically uncorrelat^. Tliese studiee result^ in low, Inilgnifiicant 
cprrelatlons between storage changes and retrieval changes Indicating, of coiffse 
that knowledge of a particular subject's storage change results in virtually no 
predictability in regara to that Rubjetft's retrieval change. Xonsequently, cor- 
rect recall Is obviously decomposed into two independent processes, indicating 
that the resulting storage and retrle^> measui es are prthngonal and uncontamln- 
a ted components of recall. 

Another Indication of validity comer from rmnipulatlons of memory aearch 
time. VHien the subject is permitted more tlm. to retrieve the target Infortmi* 
tion at the time of test, (with total time of the trial held constant), recall 
performanca is Improved (Chechile fir Meyer, 1976). tn^addition, the storage par- 
ameter mm Inimrlant with respect to this mnlpulation and only the retrieval, 
parameter changed. Obviously, the grater retriewl time resulted in a more ex- 
tenoive memory si^rch and hence Improved the probability of siicces&ful retriaTOl 
The fif^lng ttat SMrch time affeety only retrial la particularly toportant 
b«aua& thit Is the only priw^l Tmtmmhlm out^oaa that, one should eKpmt if 



Che rieasurea of storage and retrieval are valid ^ Thus, taken together the sepr 
aratlon prM^^ure is a valid and powerful tool for investigatins the underlying 
processes th^t oacur during the acquisition of a PA list. 

Method 

Thirty subj^ts In this experSjaent learned to criterion an 18 item PA list 
by a n^lfli^ study-r^all method* The stimuli w^e randomly CVC 8 ranging 
12-15% in meanlngfulness from Archer (I960) and the responses were random AA 
words from Thorndike-Lorge (1944). The rar^omlEed pairs were auditorily pre- 
sented by raeans of a Sony 105 Cape recorder and Superex ST-Pro haadphonae at a ^ 
2 second rate In the study phase and with a 1 second pause betwaen .pairs. In 
the test phase of each trials a random 1/3 of the responses were teatad with a 
recall cue, and a random 2/3 of the reiponses were tested equally with either an 
old or a dlstraetor recognition cue. Distraetor rilrs ce^lst^ of a random re* 
ordering of the stimulus with ©ne of the other list responses. The randomlsa* 
tion as to type of test trial ras restricted mwh that across a block of tteee 
trials each test cue ms us^ for each at^ulus. During test phasSp aach test 
itan was followed by a 2^ second response Interim 1. The end of the response 
period tos mark^ by a buEser which mm soui^ed for % second and then followed 
by the n^t test ItCT. Additionally^ 3-poiht confidence ratings were obtain^ 
in the case of racognltlon tasting where Instructions stressed that the 3 rating 
was to be the most confidant case that Involves no guessing whatsoeva* Plnally, 
criterion fair mastCTy of the list ims defined as 3 consecutive perf^t trlalg 
(6 corr^t recalls* and 12 correct and S^^ratW recognitions) plus a final recall 
of Bll 18 it^s^ Thirty of 45 subjects reachrt crltCTlon within 21 LTlals. The 
15 non^rlterlen subjects w«e stopped at that point and wOTe not includad In 
the subsequent data analysis • 
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Results and Discussion 

The mean across subjecte of the storage, retrieval and oveMll correct 

recall mMiures are graphs In figure 8 as a function of trials* Retrieval 

reaches a acable 90% or better performance level. slightly faster than storage 

.J 

Insert Figure 8 about here 

(trial 8 versus 10), The backrards-^ learning ciBCves plotted separately for the 
storage, retrieval and overall recall measures are displayed in fissure 9. The 
pre-critarlon performance indicates that both storage and retrieval undergo 

Inswt figure 9 about here 



^adwl ImprovOTent prior to criterion. 

Inspection of Figure 8 indicates that most of the Jjnprovement as a result 
of repetition occurs by trial Nevertheless the ijaprovement in the storage 
and retrieval measures between trials 1 and S are statistically Independent 
across subjects, fr ,34p df = 2S^ .05. This low correlation also attests 
to the validity of separation procedure since it indicates tliat the mieasures 
are uncontamlnated . . 

There are at least three note-wrthy features for the present research. 
Flrstj the storage^retrieval separation procedure has been successfully general^ 
tz&l to the PA task, providing an important methodological Improvement to the PA 
paradigm. "Seeoridt the observsJ liMependence between the steraf^e and retrieval 
prooaases in PA acquisition is consistent with thm previously reported Indepene^ 
dance in the retention function In the Brown-Peterson task (Chechlle, 1973| Che« 
ehlU & Meyw, 1976f Chechlle & Butler, 1975; and Gerreln* 1976)* Third, taken 
as a whala, the PA list does not appear to uirferg© Identif labia changes or stsgeB 



chat eorrespof^ to storage and retrieval processes. In fact, apart from a 
slightly morfe gradial acquisition function for atorage as compar^^^ rerjleval 
all levels of learning are characterlEed by both storage and retrieval ehanget • 
Of courss, however 5 lirflvldual pairs my have undergone stafie-llke ctanges. 
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